BACKGROUND Recommendations for physical activity in patients with stable coronary heart disease (CHD) are
. These recommendations are based in part on studies that indicate cardiorespiratory fitness predicts mortality, and regular moderate or vigorous exercise improves physical fitness more than mild intensity exercise does (6) . Most information on the relationship between physical activity and mortality comes from large general population studies (7) (8) (9) . These studies suggest that there is a graded association between a combination of the intensity and duration of self-reported regular exercise and mortality, even at levels below those recommended in current guidelines (1) (2) (3) .
Milder intensity exercise, less sedentary time, and more time spent standing are also associated with lower mortality in general population cohorts (10, 11) .
Few studies have evaluated the potential benefits of lower intensity exercise in CHD populations, although several have evaluated more vigorous exercise (12, 13) . Runners with a history of myocardial infarction (MI) have lower mortality than nonrunners, but very high durations and intensities of running may increase CV risk (13) . Randomized clinical trials of exercise training after MI suggest that increasing exercise lowers CV risk (14) . However, these trials provide limited evidence on the importance of the intensity and duration of exercise interventions for prognosis; most studies were small, and reporting of exercise interventions was often poor (15) .
We analyzed relationships between the amount of mild, moderate, and vigorous physical activity assessed by self-reported questionnaire (16) and Cannon has received research grants and consulting fees from Arisaph, AstraZeneca, Bristol-Myers Squibb, Boehringer Ingelheim, Stewart et al. Outcomes by physical activity tertile before and after adjusting for covariates are displayed in Figures 1A and 1B, respectively. There was a graded lower total, CV, and non-CV mortality with higher physical activity. Total mortality in the most active tertile was w50% that of the least active tertile in the unadjusted model, and w30% lower after adjusting for baseline covariates. Physical activity was associated with CV death and with major adverse CV events. The risk of MI was lower at higher physical activity before but not after adjusting for covariates. There was no significant association between stroke and exercise in either the unadjusted or fully adjusted models. Exercise and Coronary Heart Disease Mortality O C T O B E R 3 , 2 0 1 7 : 1 6 8 9 -7 0 0
Results of analyses were similar when absolute increase in METs h/week of exercise (Online Figure 1) , and natural logarithm-transformed (Online Figure 2) measures of exercise were evaluated (Online Table 1 All-cause mortality risk associated with each doubling of habitual physical activity volume, and by linear increase in physical activity
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DISCUSSION
In this study of patients with stable CHD, there was a gradually lower all-cause, CV, and non-CV mortality at gradually higher self-reported habitual exercise.
These associations were not linear: the difference in mortality was greater for different activities at lower levels of habitual exercise, and less pronounced for differences in activity at higher levels of exercise.
This suggests important potential benefits of increasing habitual exercise in persons with stable CHD who are sedentary.
Analyses from large general population studies and others also suggest the relationship between the amount of exercise and mortality is nonlinear;
greater reductions are associated with modest increases in physical activity in sedentary persons, and decrease progressively at higher levels of exercise (7) (8) (9) . In a large Taiwanese population study (25) , persons who exercised on average for only 15 min each day had 14% lower mortality and an increase in life expectancy of 3 years compared with persons who were completely sedentary. Mortality was lower also in persons who exercised more, but the incremental benefit was less. In studies of runners, increase in the speed and duration of running was not associated with progressive reductions in mortality (26, 27) .
Ours is the largest analysis evaluating the doseresponse relationship between habitual exercise and mortality in a global cohort of patients with stable CHD. Subgroup analyses from large cohort studies suggest associations are likely to be similar for patients with and without known CV disease, but information about the nature and severity of CV disease from these studies was limited (7-9).
Vigorous exercise may increase CV risk by triggering MI (28) or sudden death (29) , and this risk could be greater in patients with stable CHD. Previous studies in both general (30) and CHD populations (12, 13) suggest that mortality may be increased at very high levels of vigorous exercise. A reverse J-shaped association between exercise levels and mortality was reported in patients with stable CHD who participated in a cardiac rehabilitation program (12) . In a large study of readers of a U.S. running magazine who indicated they had had a heart attack, mortality was lower for runners than for nonrunners, but mortality was higher for runners who reported # compared with >7.2 METs h/day of vigorous exercise (the highest category of vigorous exercise, equivalent to running more than w7.1 km/day) (13) . However, in our study long durations of vigorous physical activity may not have been accurately quantified and the 95% CI for the risk estimates were wide, and therefore a modest increase in mortality associated with high intensities or durations of vigorous exercise cannot be excluded.
We included evaluation of mild intensity exercise, which contributed relatively more to overall physical activity in persons exercising less. Stewart et al.
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